Dentate granule cell neurogenesis after seizures induced by pentylenetrazol in rats.
Epileptic seizures originating from the limbic system have been shown to stimulate the proliferation rate of granule cell precursors in the adult brain, but it is not clear if other type(s) of seizures have the similar effects. This study examined the effects of pentylenetrazol (PTZ)-induced generalized clonic seizures on dentate granule cell neurogenesis in adult rats. Using systemic bromodeoxyuridine (BrdU) to label dividing cells, we studied the proliferation rate of neural precursor cells in the dentate gyrus at various time points after PTZ-induced seizures. The double-label immunofluorescence with confocal microscopy was used to determine the newborn cell phenotypes. Quantitative analysis of BrdU labeling revealed a significant increase in the proliferation rate of neural precursor cells in the dentate gyrus 3, 7, and 14 days after seizures. The number of BrdU-labeled cells in the dentate gyrus returned to baseline levels by 28 days after the initial seizures. Most of newborn cells migrated into the granule cell layer from the subgranular zone, displayed the neuronal phenotype, and developed morphological characteristics of differentiated dentate granule cells. These results indicated that neuron proliferation in the dentate gyrus was enhanced during a time window (3-14 days) after PTZ-induced seizures. Its underlying mechanism is discussed.